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Abstract—In the present paper we obtain new metric invariants of metric spaces. These invariants
can be used for classiﬁcation of the ﬁnite metric spaces, their recognition and in the research of
Tammes’ problem for sphere.
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1. INTRODUCTION
LetN (R+) be a set of all natural (nonnegative real) numbers. Let us consider a setK of metric spaces
to have the same powerN > 1 and let us remind you about the deﬁnition of the main metric invariant [1].
Deﬁnition 1. A function F : K → R+ is called a main metric invariant, if the following
conditions are satisﬁed:
(i) F (X) = F (Y ) for any isometric metric spaces X, Y ∈ K; in this case the function F is
called a metric invariant;
(ii) F (X) ∈ {ρ(x, y) : x, y ∈ X,x = y} for any metric space (X, ρ) ∈ K;
(iii) |F (X) − F (Y )| ≤ 2ds(X,Y ) = inf{disf : f : X → Y is bijection}, where disf =
sup{|ρ(x, y) − d(f(x), f(y))| : x, y ∈ X}, for all metric spaces (X, ρ), (Y, d) ∈ K.
We will give the known two examples of main metric invariants of a metric space.
1. Diameter of a space X ∈ K: D(X) = sup{ρ(x, y) : x, y ∈ X} [2, 3, p. 305].
2. K-radii, where K ∈ N, of a space X:
RK(X) = inf{β(X,S) : S ⊂ X, 1 ≤ card (S) ≤ K}, (1)
where β(X,S) = sup{ρ(x, S) : x ∈ X}, card (S) is a power of the set S ([2], where notation RKX(X) =
RK(X) was used). The other examples can be found in [1]. The main metric invariants can be used for
classiﬁcation of the ﬁnite metric spaces and their recognition. Let us introduce the following
Deﬁnition 2. Let S ⊂ X, card (S) = k, where k ∈ N\{1},
m(S) = min{ρ(x, y) : x, y ∈ S, x = y}, σ(S) = 1
k(k − 1)
∑
x,y∈S
ρ(x, y).
We introduce the following metric invariants:
εk(X) = sup{m(S) : S ⊂ X, card (S) = k},
Pk(X) = sup{σ(S) : S ⊂ X, card (S) = k}.
Note that ε2(X) = D(X) for every X ∈ K. The invariant εk(X) in the case of ﬁnite metric space
in [4, 1] was denoted mar(k−1)k(X). Other its properties and application in the geometry of trees of ﬁnite
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